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ABSTRACT 
This thesis entitled “Synthesis of some monocyclic and bicyclic polyhydroxy 
nitrogen heterocyclic compounds (azasugars)” is divided into four chapters. 
Chapter-I: It describes the “Introduction of azasugars or iminosugars and their 
biological importance”. 
Chapter-II: It is further sub-divided into two sections 
Section A: “Synthetic approaches to 5-epi-ethylfagomine and 2-epi-5-
deoxyadenophorine”. 
Section B: “Stereoselective synthesis of (5R, 8aS)-5-hydroxymethyl 
indolizidine”.  
Chapter-III: “Synthesis of 1,4-dideoxy-1,4-imino-derivativies of D-talitol and L-allitol”. 
Chapter-IV: “A short and common stereoselective approach to 5/6, 6/6 and 6/7 bicyclic 
azasugars”.  
 
CHAPTER-I: 
Introduction of azasugars or iminosugars and their biological importance: 
This chapter consists of introduction of polyhydroxylated alkaloids which mimic 
the structures of monosaccharides, commonly referred as azasugars or iminosugars. It 
also describes their history, natural occurrence, and classification. Glycosidases are 
involved in a wide range of important biological processes. These iminosugars can inhibit 
various glycosidases because of their structural resemblance to sugar moiety of natural 
substrates. This chapter also describes the biological activities of iminosugars as 
glycosidase inhibitors, antidiabetic, antiviral, anti cancer etc. The iminosugars that are 
presently used as drug candidates are also described.  
 
CHAPTER-II:  
Section A:  
Synthetic approaches to 5-epi-ethylfagomine and 2-epi-5-deoxyadenophorine. 
Poly hydroxy piperidine derivatives are major class of imino sugars or azasugars.  
These compounds are pyranose mimics in which ring oxygen is replaced by nitrogen. 
Nojirimycin (NJ) 1 is the first glucose mimic and its 1-deoxy derivative i.e 
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deoxynojirimycin (DNJ) 2 were isolated from plant sources and bacterial cultures. N-
Alkylated iminosugars such as N-Butyl DNJ (Zevesca) 3 and N-Hydroxyethyl DNJ 
(Miglitol) 4 are presently commercialized as drugs and various iminosugars currently 
involved in clinical trials for the treatment of diabetes, cancer, viral infections, lysosomal 
storage disorder etc. In search of the new iminosugars as therapeutics other important 
class of iminosugars such as iminosugar C- glycosides were discovered in which 
replacement of the oxygen atom of the N,O-acetal  function by a methylene group to form 
stable C-C bond at C-1. Iminosugar C-glycosidases offer advantages in the field of 
antiviral agents and for the discovery of selective inhibitors of therapeutically relevant 
carbohydrate processing enzymes. Among these iminosugar C-glycosidases ethyl 
substituted piperidines such as α-ethylfagomine 5 and 5-deoxyadenophorime 6, and their 
gluco pyranosily derivatives 5a and 6a are found in adenophora specious (Figure 1). 
     Figure 1 
Recent times much attention has focused to design efficient and general synthetic 
roots to imino sugars. In continuation of our interest in this area here in we report a 
straight forward synthetic approach to iminosugar C-glycosidases 7 and 8 with ethyl side 
chain. Our retrosynthetic disconnection for the alkyl iminosugars is shown in scheme 1. 
The construction of piperidine ring 9 can be accomplished by protecting group 
adjustment and intramoleclar cyclizaton of 10. The open chain compound 10 can be 
obtained through dihydroxylation of 11. This olefin 11 was envisioned to arise from 12 
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through highly diastreoselective [2,3]-Wittig rearrangement (WRA). Compound 12 could 
be reached from Garner aldehyde 13. 
Scheme 1 
 
Our synthesis commenced from S-Garner aldehyde 13, which was prepared from 
L-serine 14 according to the reported procedure. Vinyl magnesium bromide addition on 
S-Garner aldehyde 13 at -78 oC gave anti adduct 15 as major compound (Scheme 2). 
Scheme 2 
Reagents and conditions: a) vinyl magnesium bromide, THF, -78 oC, 3h, 80%. 
Alkylation of the alcohol moiety in 15 with benzyl bromide and sodium hydride 
produced corresponding benzyl ether 16. [2,3] WRA is attractive asymmetric carbon-
carbon bond formation reaction and it is becoming a powerful strategy in organic 
synthesis in recent years. We initially investigated the [2,3] WRA on 16 using n-BuLi at 
various temperatures resulted in recovery of starting material. The failure of this reaction 
made us to look for an alternative substrate. Conventional deprotection of N,O-acetonide 
group in 16 gave primary alcohol 18, which was protected as its TBDPS ether to give 19 
using TBPSCl, imidazole in DCM. When compound 19 was treated with n-BuLi the 
rearranged product 20 was isolated in 70% (Scheme 3).  
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Scheme 3 
 
Reagents and conditions: a) BnBr, NaH, THF, 0 oC, 12h, 90%; b) n-BuLi, THF, -78 oC to 0 oC, 1h, 70%; c) 
i) 80% aq.AcOH, MeOH, 0 oC, 12h, 83%; d) TBDPSCl, imidazole, DCM, 0 oC, 12h, 98%. 
To confirm the relative stereochemistry at C-6 position of compound 20 it was 
converted to piperidine derivative 23. Compound 20 on hydrogenation with Pd/C in ethyl 
acetate gave compound 21. Mesylation was carried out on 21 using mesyl chloride Et3N 
followed by cylization with KOtBu afforded cyclized product 22. Silyl deprotection of 22 
with TBAF followed by treatment with NaH led to oxazolidine 23 (Scheme 4). Analysis 
of compound 23 using 2D-NOE experiment revealed the presence of NOE between C2 
and C6 hydrogen’s thus confirming the cis orientation of these two protons. 
Scheme 4 
Reagents and conditions: a) Pd/C, ethylacetate, 12h, 90%; b) (i) MsCl, Et3N, DCM, 0 oC; (ii) KOtBu, THF, 
rt, 24h, 70% for twp steps. c) (i) TBAF, THF, rt, 3H; (ii) NaH, THF, rt, 1h, 60% for two steps.  
This methodology was further utilized for the preparation of polyhydroxylated 
piperidines such as 7 and 8 having ethyl side chain. The alcohol functionality of 
compound 15 was protected as its O-allyl ether to give 24. Deprotection of the acetonide 
group in compound 24 was achieved using 80% aq. AcOH to give amino alcohol 26, 
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which was converted into the O-silyl ether 27 using TBDPSCl, imidazole. This silyl 
derivative 27 was subjected to n-BuLi in THF at -78 oC for 1h to give the rearranged 
product 28 in 70% yield (Scheme 5). 
Scheme 5 
Reagents and conditions: a) Allyl bromide, NaH, THF, 0 oC, 8h, 90%; b) n-BuLi, THF, -78 oC to 0 oC, 1h, 
70%; c) 80% aq.AcOH, MeOH, 0 oC, 12h, 85%; d) TBDPSCl, imidazole, DCM, 0 oC, 12h, 98%. 
Regioselective reduction of the terminal double bond in 28 was achieved using 
CoCl3. 6H2O/ NaBH4 to give compound 29 in 90% yield. Acetylation of hydroxyl group 
in 29 gave acetyl derivative 30 in 94% yield. With the olefin 30 in hand, we then 
explored the critical dihydroxylation to install the chiral centers at C3 and C4 (Scheme 6). 
Our initial experiment with OsO4 gave 1:1 mixture of diastereomers (31a:31b). Then the 
olefin was subjected to Sharpless asymmetric dihydroxylation (SAD) conditions with 
AD-mix-α for longer hours utterly failed to get the dihydroxy compound and 
considerable amount of starting material 30 was recovered. To circumvent the failure a 
modified SAD condition was utilized to get the good selectivity. Gratifyingly, conducting 
the reaction with premixed AD-mix-α and K2OsO4.2H2O in t-BuOH: H2O gave 8:2 
separable diastereomeric mixtures of compounds 31a and 31b in 90% yield (Scheme 6).  
After assembling the requisite carbon skeleton, completion of the synthesis of 8 
was achieved as follows (Scheme 7). Diol functionally in 31a was subjected to 2,2-DMP 
and p-TSA to give acetonide protected compound 32 which on treatment with K2CO3 in 
MeOH gave free alcohol 33. Treatment of 33 with MsCl, Et3N followed by treating the 
resultant mesylate with KtOBu gave 34. Global deprotection of compound 34 with 
TFA:H2O provided the desired 2-epi-5-deoxy adenophorine 8 in 75% yield.  
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Scheme 6 
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Reagents and conditions: a) CoCl3. 6H2O/ NaBH4, EtOH, 0 oC, 1h, 80%; b) Ac2O, Et3N, DCM, rt, 3h, 94%; 
c) admix-α, K2OsO4.2H2O, in t-BuOH: H2O (1:1), 0 oC, 24h, 90%. 
Scheme 7 
 
Reagents and conditions a) 2,2-DMP, p-TSA, acetone, rt, 3h, 91%; b) K2CO3, MeOH, rt, 2h, 85%; c) (i) 
MsCl, Et3N, DCM, 0 oC, 1h; (ii) KOtBu, THF, 0 oC-rt, 24h, 70% for two steps d) TFA:H2O (9:1), 12h, 
75%. 
Minor diastereomer 31b obtained in dihydroxylation was also converted into 
piperidine derivative 5-epi-ethylfagomine 7 using similar reaction sequence which was 
used for the preparation of 8 (Scheme 8). 
In conclusion we have developed a straight forward stereoselective approach to 
C6 Substituted polyhydroxy piperdines by using [2,3] Wittg rearrangement which 
efficiently furnished the required higly functionalized and approprietly substituted 
valuable building block.  We anticipate that above flexible technology further exploited 
to generate a broad array of analogues to study the structure, activity relationships. 
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Scheme 8 
Reagents and conditions a) 2,2-DMP, p-TSA, acetone, rt, 3h, 90%; b) K2CO3, MeOH, rt, 2h, 85%; c) (i) 
MsCl, Et3N, DCM, 0 oC, 1h; (ii) KOtBu, THF, 0 oC-rt, 24h, 65% for two steps; d) TFA:H2O (9:1), 12h, 
70%. 
 
Section B:  
Stereoselective synthesis of (5R, 8aS)-5-hydroxymethyl indolizidine 
Indolizidine frame presents a large group of compounds isolated from both plant 
and animal sources. In a recent review it was stated that around 800 of different types of 
these alkaloids have been detected in neotropical poison frogs. Some of these compounds 
act as non competitive blockers of neuromuscular transmission. Most of the indolizidine 
alkaloids are disubstituted and several indolizidines in this class with substitutions at C-3 
and C-5 positions on the indolizidine skeleton 38 were isolated. A fewer number of 
monosubstituted indolizidine alkaloids 39, 40 with substitution at C5 position were 
known in the literature (Figure 2). Due to the low abundance in nature and various 
biological activities the synthesis of monosubstituted indolizidines 167B 39 and 209D 40 
attracted the attention of chemists and biologists and several synthetic routes were 
reported. 
 
Figure 2 
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Interesting properties of indolizidines prompted us to under take their synthesis. 
We envisioned a general retro synthetic strategy which shows the importance of a 
common intermediate 5-hydroxymethyl indolizidine 42 (Scheme 9). The indolizidine 
skeleton can be made from the lactone 43. The requisite intermediate lactone 43 inturn 
can be obtained from key intermediate 25 via acrylation, RCM and hydrogenation. The 
important olefin compound 25 can be planned from 24 by [2,3] WRA with 1,4-chiral 
transfer. Diene 24 inturn can be acquired from Garner aldehyde 13. 
Retro synthetic analysis: 
Scheme 9 
 
Accordingly the synthetic sequence began with diolefin compound 28 which was 
prepared as discussed in earlier section (Scheme 5). The allylic alcohol compound 28 on 
acylation with acryloyl chloride afforded the required RCM precursor 44 in 95% yield. 
The acrylate 44 was treated with Grubbs first generation catalyst at room temperature to 
afford the corresponding α,β-unsaturated lactone 45 in 80% yield. Hydrogenation of 
compound 45 in presence of 10% Pd/C in ethylacetate led to reduced lactone 46 in 90% 
yield.  Reduction of lactone 46 with LiAlH4 in THF afforded desired diol 47 in 80% 
yield. Mesylation was carried out on 47 using MsCl, Et3N in CH2Cl2 to give dimesyl 
compound. Silyl deprotection was achieved using TBAF in THF followed by treatment 
with TFA:DCM (1:1) afforded 5-hydroxymethyl indolizidine 42 (Scheme 10). The 
spectral and physical data of 5-hydroxymethyl indolizidine 42 were identical to those 
previously reported. 5-hydroxymethyl indolizidine 42 serves as a common building block 
for the synthesis of both indolizidines 167B 39 and 209D 40 by appropriate alkyl chain 
introduction at C-5 position as per the literature.  
        
Abstract 
 ix 
Scheme 10 
Reagents and conditions: a) Acryloyl chloride, Et3N, DCM, rt, 3h, 95%; b) Grubbs’ I generation catalyst, 
DCM, rt, 24h, 80%; c) Pd/C, ethylacetate, rt, 24h, 90%; d) LiAlH4, THF, rt, 1h, 80%; e) (i) MsCl, Et3N, 
DCM, 0 oC, 1h; (ii) TBAF, THF, rt, 3h; (iii) TFA:DCM, 4h, then Et3N 1h (60% from 47). 
In conclusion we described a highly stereoselective synthesis of 5-hydroxymethyl 
indolizidine 42 from Garner aldehyde. The synthetic approach for the indolizidines 
presented here revealed the synthetic adaptability of [2,3] WRA by generating 
stereogenic centre at C8a of 42. Furthermore, with the use of lactone 46 introduction of 
alkyl chains at lactone carbon will generate a wide range of disubstituted indolizidines 
and this work is under progress in our laboratory. 
 
CHAPTER-III:  
Synthesis of 1,4-dideoxy-1,4-imino-derivetivies of D-talitol and L-allitol:  
In recent years azasugars both natural and unnatural have been the intense interest 
due to their promising chemotherapeutic properties against diabeties, cancer, and viral 
infections including AIDS. Among these azasugars 1,4-dideoxy-1,4-imino hexitols 48 
(Figure 3) which belong the family of polyhydroxylated pyrrolidines, are most powerful 
glycosidase inhibitors. There are various synthetic approaches to iminosugars, most of 
them starting from carbohydrate templates. However many of these require a large 
number of steps, including extensive protecting group manipulations. As a part of our on 
going program to utilize ring closing metathesis (RCM) reaction to construct 
functionalized carbocycles and heterocycles from a diene precursors, we wish to report 
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the synthesis of 1,4-dideoxy-1,4-imino-D-talitol 49 and protected form of 1,4-dideoxy-
1,4-imino-L-allitol 50 by using allylation, RCM and dihydroxylation as the key steps. 
 
Figure 3 
Retrosynthetic strategy of 1,4-dideoxy-1,4-imino hexitols: 
Our general retro synthetic analysis is outlined in scheme 11, which illustrates the 
importance of olefin compound 53 and ring closing metathesis in our synthetic 
endeavors. In turn, the different diastereomers of olefin compound 53 can be prepared 
from different starting materials. 
Scheme 11 
 
Accordingly, our synthesis of 1,4-dideoxy-1,4-imino-D-talitol 49 commenced 
from hydroxy ester 54 which was readily prepared from commercially available D-
isoascorbic acid using reported procedure. The triflate derivative of this compound was 
prepared in quantitative yield by treating with Tf2O, 2,6-lutidine, in DCM at –20 oC to 0 
oC. Then this triflate derivative under went a smooth SN2 reaction with LiN3 in DMF to 
give azide 55 in 80% yield. Reduction of 55 with TPP in THF-H2O produced the amino 
ester, which was immediately protected as its NHBoc derivative 56 in quantitative yield. 
Compound 56 was converted to NHBoc protected amino alcohol 57 using LiAlH4. Dess-
Martin periodinane oxidation of the primary alcohol function of 57 led to the aldehyde. 
To our dismay, efforts to convert aldehyde to olefin compound were unsuccessful under 
standard Wittig and Tebbe protocols. Finally under Takai-Nozaki methylination 
condition gave the olefin compound 58 in 60% overall yield (for two steps). Allylation of 
58 under standard reaction conditions using NaH, ally bromide, in DMF gave 59. The 
diene 59 on reaction with Grubbs’ I generation catalyst in DCM gave the expected 
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pyrroline 60 in 75% yield. Subsequent diastereoselective dihydroxylation of 60 with 
OsO4 yielded the compound 61 as an exclusive isomer. Compound 61 was converted into 
imino sugar 49 as HCl salt, by treating with HCl in methanol, whose spectral and 
physical data were in good agreement with literature values (Scheme 12). 
Scheme 12 
Reagents and conditions: a) (i) Tf2O, 2,6-lutidine, CH2Cl2, -20 oC to 0 oC, 45 mins; (ii) LiN3, DMF, rt, 3 h, 
80%; b) TPP, THF-H2O, 60 oC, 3 h then NEt3, Boc2O, 0 oC to rt, 12 h, quant; c) LiAlH4, THF, 0 oC to rt, 30 
mins, 95%; d) (i)  Dess-Martin periodinane, 0 oC to rt, 1.5 h; (ii) Zn, CH2I2, Ti (OiPr) 4, THF, rt, 1 h, 60% 
for two steps; e) NaH, allybromide, DMF, 0 oC to rt, 1 h, 78%; f) Grubbs’ I generation catalyst, CH2Cl2, rt, 
12 h, 75%; g) OsO4, NMO monohydrate, acetone: H2O (3:1), 12 h, 80%; h) methanol-HCl, rt, 10 h, 80%. 
For the synthesis of 1,4-dideoxy-1,4-imino-L-allitol 50 we have chosen α-
hydroxy ester 62 as a starting material which can be easily prepared from L-ascorbic acid 
by reported procedure. This α-hydroxy ester 62 was converted into the hydroxy pyrroline 
derivative 69 following a similar reaction pathway that was used for 61 (Scheme 13). The 
spectral and physical data of compound 69 was in good agreement with its enantiomer 
which was reported earlier from our laboratory.  
In summary, we have developed a short and efficient synthesis of 1,4-dideoxy-
1,4-iminohexitols where the five membered core skeleton of the molecules was 
constructed by ring-closing metathesis from different diastereomers of 53. A simple good 
yielding approach for making different diasteromers of 53 are also developed from easily 
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accessible starting materials.  The above approach is general in nature and useful in 
synthesis of some more analogs.         
Scheme 13 
O
O
COOEtO
O
COOEt
O
O
OH
N3 NHBoc
NHBoc
63 64
65
O
O
NHBoc66
O
O
BocN67
O
O
BocN
68
O
O
BocN
OH
OH
69
O
O
COOEt
OH62
HO
HO
ClH.HN
OH
OH
50
a b c
d e f
g h
 
Reagents and conditions: a) (i) Tf2O, 2,6-lutidine, CH2Cl2, -20 oC to 0 oC, 45 mins; (ii) LiN3, DMF, rt, 3 h, 
80%; b) TPP, THF-H2O, 60 oC, 3 h then NEt3, Boc2O, 0 oC to rt, 12 h, quant; c) LiAlH4, THF, 0 oC to rt, 30 
mins, 95%; d) (i)  Dess-Martin periodinane, 0 oC to rt, 1.5 h; (ii) Zn, CH2I2, Ti (OiPr) 4, THF, rt, 1 h, 60% 
for two steps; e) NaH, allybromide, DMF, 0 oC to rt, 1 h, 75%; f) Grubbs’ I generation catalyst, CH2Cl2, rt, 
12 h, 75%; g) OsO4, NMO monohydrate, acetone: H2O (3:1), 12 h, 80%; (h) methanol-HCl, rt, 10 h. 
 
CHAPTER-IV:  
A short and common stereoselective approach to 5/6, 6/6 and 6/7 bicyclic azasugars: 
Polyhydroxylated derivatives of nitrogen heterocycles have attracted considerable 
attention due to their broad spectrum of biological activity. Members of this class include 
Nojirimycin 1, 1-deoxynojirimycin (DNJ) 2 and their derivatives. These imino sugars can 
inhibit various glycosidases because of their structural resemblance to sugar moiety of 
natural substrates. N-Butyl-1-deoxynojirimycin 3 is an inhibitor of ceramide-specific 
glycosyl transferase and has been approved for the oral treatment of substrate reduction 
therapy in type-I Gaucher’s disease. N-Hydroxy ethenyl-1-deoxynojirimycin 4, has been 
approved as a second-generation glycosidase inhibitor to treat type-II diabetes (Figure 1). 
The bicyclic iminosugars Casatnospermine 70 and 1-deoxycastanospermine 72 having a 
sixmembered ring system are analogs of Nojirimycin 1 and DNJ 2 are also known to 
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show a variety of biological activities. Castanospermine 70 isolated from 
castanospermum australe shows high anticancer, antiviral and anti retroviral activities. 6-
O-Butanoyl castanospermine 71 an acylated derivative of the parent compound 70 found 
to have enhanced potency against HIV and molaney murine leucamina virus (Figure 4).  
 
Because of their important biological activity and gaining popularity as new 
therapeutic agents several approaches has been developed for their synthesis. Particularly 
the preparation of unnatural epimers and other structural analogs of these compounds 
created much interest, since the biological activity of these compounds varies 
substantially with the number, position and stereochemistry of the hydroxy groups in the 
parent skeletons. These reports and our interest in the area of azasugars prompted us to 
explore the development of general synthetic method, which should include considerable 
flexibility for the construction of several bicyclic azasugars starting from carbohydrates. 
In order to expand our strategy which utilize Grignard reaction on imines and ring-
closing metathesis in construction of iminosugars here in we report the stereoselective 
synthesis of bicyclic azasugars (5,6), (6,6) and (6,7) such as 1-deoxy-castanospermine 72, 
trihydroxy quinolizidine 73 and novel trihydroxy pyrido-azepene 74 (Figure 4).  
 
Figure 4 
The retro synthetic analysis for bicyclic azasugars 75 is depicted in scheme 14. 
The bicyclic azasugars 75 can be obtained from the heterocyclic compound 76 through 
deprotection; reductive cyclization. Ring closing metathesis can be utilized for the 
construction of heterocyclic ring on sugar moiety in 76. Grignard addition on imine 
derived from sugar aldehyde 78 and benzyl amine will give amino olefins 77.  
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Retrosynthetic analysis: 
Scheme 14  
 
Accordingly, our synthesis of bicyclic azasugars commenced from commercially 
available D-glucose 79. D-Glucose 79 was converted into its 1,2,5,6-di-O-isopropylidine 
derivative 80 using CuSO4 and cat. H2SO4 in acetone in 70% yield. Alcohol functionality 
of compound 80 was protected as its O-benzyl ether using NaH and BnBr in THF to give 
compound 81 in 90% yield. Regioselective deprotection of the 5,6-O-isopropyledine 
group in compound 81 was achieved using 0.8% aq. H2SO4 in MeOH to give compound 
82 in 85 % yield. The diol functionality of 82 was oxidatively cleaved to get aldehyde 
derivative 78 using aq. NaIO4 in MeOH (Scheme 15). 
Scheme 15 
 
Reagents and conditions: (a) anhydrous CuSO4, cat. H2SO4, acetone, rt, 24 h, 70%; (b) BnBr, THF, NaH 
(60% w/w), 0 °C-rt, 8 h, 90%; (c) 0.8% aq. H2SO4, MeOH, 5 h, 85%; (d) NaIO4, MeOH-H2O (1:1), 1h. 
The benzylimine 83 was prepared by condensation of the aldehyde 78 with benzyl 
amine in presence of 4Ao molecular sieves in DCM. This was used as such without any 
purification. Stereoselective nucleophillic addition on imine 83 with different 
nucleophiles will give direct access to the amines 84a-d in a single step (Scheme 16). 
In order to study the stereochemical outcome in the Grignard reaction on imine 83 
we initially under took the synthesis of triacetoxy quinolizidine 73a. Treatment of imine 
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83 with allylmagnesium bromide at 0 oC gave the amino olefin 84a as an exclusive 
diastereoisomer in 95% yield (scheme 16). The absolute configuration of the newly 
created stereogenic center in compound 84a was found to be syn whose spectral data was 
identical with the reported values.  
Scheme 16 
 
Reagents and conditions: a) BnNH2, 4 Ao Molecular sieves, DCM, 4h; b) allylmagnesium bromide, ether, 0 
oC, 12h, 95% (or) homoallylmagnesium bromide, THF, 0 oC, 12 h, 70%; c) BF3.OEt2, vinylmagnesium 
bromide, THF, -78 oC, 12h, 70% (or) BF3.OEt2, homoallylmagnesium bromide, THF, -78 oC, 12h, 70%. 
Allylation of amino olefin 84a under standard reaction conditions gave diene 85. 
This diene 85 on reaction with Grubbs’ first generation catalyst in DCM afforded the 
desired heterocyclic ring on the sugar moiety in 86. Finally 1,2-O-isopropylidine 
deprotection of compound 86 by treatment with aq. TFA gave corresponding lactol. In 
order to achieve N,O-debenzylation, olefin reduction and reductive cyclization in a single 
pot the lactol was treated with 1:1 mixture of Pd/C, and Pd(OH)2 in dry ethanol condition 
give bicyclic tri hydroxy quinolizidine 73 in 70% yield form compound 86 (scheme 17). 
This compound was characterized by converting into acetylated derivative 73a by 
conventional manner.  
The bicyclic (6,7) molecule 74 which is a homologue of trihydroxy quinolizidine 
analogue 73 was also prepared from imine 83. Treatment of imine 83 with 
homoallylmagnesium bromide at 0 oC give syn adduct 84b as an exclusive isomer in 70% 
yield (scheme 3). The stereochemistry of this compound was not conformed at this stage. 
The olefin compound 84b was converted to a novel bicyclic (6,7) azasugar 74a using a 
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similar reaction pathway, as used for compound 73a and the stereochemistry of the newly 
created center in compound 74a was confirmed from 2D-NMR techniques (scheme 18).  
Scheme 17 
 
Reagents and conditions: a) NaH, ally bromide, DMF, rt, 8h, 90%; b) Grubbs’ first generation catalyst, 
DCM, rt, 12h, 90%; c) i) TFA: H2O (3:2), then H2, Pd.C/ Pd (OH)2.C (1:1), EtOH, rt, 48h; ii) Ac2O, Et3N, 
DCM, rt, 12h, 70% for three steps. 
Scheme 18 
Reagents and conditions: a) NaH, ally bromide, DMF, rt, 8h, 80%; b) Grubbs first generation catalyst, 
DCM, rt, 12h, 80%; c) i) TFA: H2O (3:2), then H2, Pd.C/ Pd (OH)2.C (1:1), EtOH, rt, 48h; ii) Ac2O, Et3N, 
DCM, rt 12h, 70% for three steps. 
 Successfully achieving the bicyclic systems (6,6) and (6,7) the next task was to 
synthesize deoxy castanospermine 72 a tri hydroxy indolizidine alkaloid. Chiral imine 83 
on reaction with vinylmagnesium bromide at various temperatures (0, -40, -78 oC) failed 
to give good selectivity. The poor diasteroseletcivity in this reaction may be because of 
size of the reactive vinyl magnesium bromide. In order to improve the 
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diasetreoselectivity the nucleophillic addition was conducted in presence of Lewis acid. 
To the benzylimine derivative 83 in THF was added BF3.Et2O at –78 oC followed by 
vinylmagnesium bromide at same temperature gave the single diasteromer 84c in 70% 
yield (scheme 3). The newly introduced stereo center in compound 84c was established to 
have the anti configuration by comparing it with the reported values. Compound 84c on 
allylation, ring closing metathesis and 1,2-O-isopropylidine cleavage followed by 
reductive cyclization and acetylation gave the desired tri acetyl-1-deoxy castanospermine 
72a whose physical properties are in good agreement with the reported values (scheme 
19).  
Scheme 19 
Reagents and conditions: a) NaH, ally bromide, DMF, rt, 8h, 90%; b) Grubbs first generation catalyst, 
DCM, rt, 12h, 90%; c) i) TFA: H2O (3:2), then H2, Pd.C/ Pd (OH)2.C (1:1), EtOH, rt, 48h; ii) Ac2O, Et3N, 
DCM, rt, 12h, 70% for three steps. 
In order to see the reversal of stereoselectivity as observed by Martin et al., the 
chiral imine 83 was treated with homoallylmagnesium bromide in presence of BF3.OEt2 
at -78 oC gave exclusive anti isomer 84d (scheme 16). Elaboration of this will give 10a-
epimer of 74a. 
In conclusion we developed a short and efficient route for the synthesis of 
bicyclic azasugars with high stereoselectivity. This approach is general and useful for the 
preparation of various analogs of bicyclic azasugars such as indolizidines, quinolizidines, 
azepines and pyrrolizidines. 
                                                                                                    
